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Objective: To compare the vestibular function and clinical aspects
(vestibular and migraine symptoms) of patients divided into three
groups—migraine without aura, migraine with aura, and chronic
migraine—and a control group by using electronystagmography
and a design questionnaire.
Study design: Case-control study.
Setting: Tertiary referral center.
Patients: Women aged between 18 and 55 years diagnosed
with migraine with aura, migraine without aura, or chronic mi-
graine according to the International Classification of Head-
ache Disorders ICHD—third edition; diagnosis was made by
a headache specialist. The control group consisted of patients'
family members and hospital employees without a personal
history of headache.
MainOutcomeMeasures:Application of a questionnaire regard-
ing vestibular symptoms and their relation to migraine aspects.
Assessment of the vestibular function by electronystagmography.
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Results: This study evaluated 120 female patients. Dizziness was
the most prevalent vestibular symptom in all the migraine groups,
with higher prevalence in the episodic migraine with aura and
chronic migraine groups. Phonophobia and photophobia during
vestibular symptoms also had greater prevalence in the latter
groups. Electronystagmography tests did not reveal differences
among the groups, but clinical stratification showed that tests with
mixed etiology abnormalities were more prevalent in the episodic
migraine with aura and chronic migraine groups.
Conclusion: The prevalence of vestibular symptoms in the mi-
graine groups and the etiology of vestibular impairment highlight
that migraine affects the vestibular system. Our findings suggest
that symptom progression and vestibular impact are related to mi-
graine chronicity and presence of aura.
Key Words: Dizziness—Migraine—Vertigo—Vestibular testing.

Otol Neurotol 43:1257–1263, 2022.
INTRODUCTION

Migraine is one of the most prevalent neurological disor-
ders. It affects 14.7% of the global population, and its non-
fatal but disabling pain conditions significantly impact pa-
tients with this disorder (1). Migraine prevalence depends
on geography, socioeconomic status, race, age, and gender,
and this disorder causes public health systems to incur great
expenses worldwide (1,2).
Several studies have reported the cooccurrence of migraine

and vestibular symptoms, which indicates that migraine is
related to changes in sensory systems involved in balance
or postural control, leading to imbalance and other vestibu-
lar symptoms (3,4). Migraine may affect how sensory infor-
mation contributes to postural control, increasing vestibular
information and reducing visual information, which highlight
the relationship between migraine and vestibular symptoms
(4). Migraine is also significantly associated with other dis-
eases of the craniocervical system (5); cervical dysfunctions
(6); symptoms, such as allodynia or hyperalgesia (7,8),
and postural changes (9).

Numerous studies have used the altered multisensory
processing theory to explain the vestibular migraine patho-
genesis, but other theories have indicated that neuropeptide
release may be involved in this process (3,10–15). The main
mechanism of migraine theory proposes that a spreading
cortical depression causes the release of neuropeptides from
trigeminal ganglion, leading to a state of inflammation of the
meninges and the activation of nociceptor in the brain. These
neuroactive peptides participating in the cortical depression
mechanism observed in migraine with aura may result in ver-
tigo lasting minutes or hours (16), indicating that episodic mi-
graine itself can lead to vestibular symptoms. In addition, the
theory of calcitonin gene-related peptide indicates a path for
vestibular impairment investibular migraine (17), highlighting
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that the pathways underlying the types of migraine are com-
plex and proposes that may lead to distinct phenotypes.
Although vestibular migraine has been more accurately

described since 2012 (in Consensus Report of the Bárány
Society and the International Headache Society), its diagnosis
is challenging (18). Patients with migraine may experience
variable vestibular symptoms. Indeed, studies have shownmi-
graine subtypes related to different prevalence of vestibular
symptoms, which suggests a broad spectrumof clinical symp-
tomatology in vestibular migraine patients, causing the pa-
thology or disease to be underdiagnosed (3,14,18,19).
However, the presence of aura and chronic migraine has

been established to impact the presence and intensity of co-
morbidities, including vertigo (14,19) and impaired motor
function (7) andmotor control (20–22). The presence of aura
can also intensify vestibular changes: patients experience
more intense vestibular symptoms because of the changes
in the oculomotor function (23).
Therefore, investigating vestibular symptoms in patients

with migraine is needed for better understanding this relation-
ship, the impact of migraine chronicity, and the presence of
aura. Such investigation is also essential for managing this dis-
order and ensuring its effective treatment. Even though some
studies have shown abnormalities in the vestibular function
ofmigraine patients, we aim to compare the vestibular function
in migraine subtypes (episodic with aura, episodic without
aura, and chronic) and to investigate the spectra of this disorder.

MATERIALS AND METHODS

In this case-control study, women were evaluated in a tertiary hos-
pital. The study was approved by the Institutional Research Ethics
Committee (protocol number 15572/2016), and a written informed
consent was obtained from all the participants.

A headache specialist diagnosed the patients according to the
International Classification of Headache Disorders ICHD—third edi-
tion (24). The patients were stratified into three groups: episodic mi-
graine without aura (MoA), episodic migraine with aura (MA), and
chronic migraine (CM). CM comprised patients who had had headache
for at least 15 days within a month in the previous 6 months and for
whomtheheadache fulfilled themigraine criteria for at least eight of these
days. Patients who had had headache for 1 to 12 days within a month in
the previous 6monthswere classified asMoAorMA. Patientswith aura
were excluded from CM. A control group (CG) consisting of pa-
tients' family members and hospital employees without headache
was also included. To be part of CG, the participant should not
have had a history or episode of headache in the past 10 years.

All the groupswere constituted bywomen aged between 18 and
55 years; forCG, the participantswerematched by age. The exclusion
criteria adopted for all the participants (MoA, MA, CM, and CG) in-
cluded any systemic disease with rheumatic or metabolic etiology;
non-controlled hypertension; history of heart attack or stroke; other
types of migraine, neurologic diseases, or types of headache other
than migraine; use of any migraine prophylactic medications; pres-
ence of brainstem aura; any musculoskeletal impairment that could
affect balance; smoking or alcoholism in the past 10 years; bodymass
index over 30 kg/m2; presence of migraine attack during the inter-
view; pregnancy; and self-reported or history of vestibular disease
or use of any medication for dizziness (meclizine, flunarizine,
cinnarizine, betahistine, or benzodiazepines).

A structured questionnaire to describe vestibular symptoms
and their relation to migraine aspects was used to interview the
Otology & Neurotology, Vol. 43, No. 10, 2022
patients. Information on vestibular symptoms included the pres-
ence or absence of symptoms during and between migraine at-
tacks. The symptoms were classified according to the Bárány
Society's Classification of Vestibular Symptoms (8) and included
vertigo (including spontaneous internal vertigo and/or external
vertigo—a sensation of distorted self-motion or false sensation
of continuous visual flow), dizziness (sensation of disturbed spatial
orientation without a false sense of motion), head-motion vertigo or
dizziness (occurring only during head motion), and positional ver-
tigo or dizziness (triggered by and occurring after a change of head
position in space relative to gravity). The questionnaire also covered
the onset of headache (years since the first episode) and the severity
of migraine estimated with a rating pain scale: zero meant no head-
ache; 10 corresponded to pain as bad as it could be.

Furthermore, information regarding the presence of headache,
photophobia, and phonophobia during vestibular symptoms was
assessed separately and classified as: always—vestibular symptoms
always occur in the presence of migraine symptoms; occasionally—
vestibular symptoms may occur in the presence or absence of mi-
graine symptoms; never—vestibular symptoms never occur in the
presence of migraine symptoms.

The Dizziness Handicap Inventory (DHI) was filled in to eval-
uate the impact of vestibular symptoms (25): the patients scored
25 questions, and the result was classified as mild (score between
0 and 30), moderate (31–60), or severe (61–100).

Thevestibular functionwas evaluated throughelectronystagmography
(ENG), which involved oculomotor assessment, rotatory chair
test, and caloric test. The examination started with the oculomotor
assessment, which included evaluating the presence of spontane-
ous nystagmus with eyes open and closed, the presence of gaze
nystagmus under a fixed light (placed on the right side followed
by the left side), and smooth pursuit (tracking eye movements
on a pendulum-moving light), as well as an optokinetic test. Then,
the rotatory chair test was performed and included sinusoidal har-
monic downward movement (decreasing pendular rotatory test).
First, the test was carried out with the patient with eyes open. After
that, the test was performed with the patient with eyes closed. In
the latter case, the presence of a response was assessed; whether
the response was symmetric or asymmetric was evaluated. In ad-
dition, whether there was variation with eyes open and closed
was verified (26). Finally, the caloric test was performed accord-
ing to the Fitzgerald andHallpike technique (22). The test was car-
ried out with air stimulation (warm irrigation at 50°C and cool ir-
rigation at 24°C) in the following order: the left ear then the right
ear was submitted to warm irrigation; the right ear then the left ear
was submitted to cold irrigation. The patients were instructed to
remain with their eyes closed during and after irrigation, so that
the presence of nystagmus could be evaluated after stimulation.
Directional preponderance (DP) and canal paresis (CP) was deter-
mined by using the Jongkees method (27): DP and CPwere consid-
ered abnormal when they were greater than 19% and 17%, respec-
tively. The slow phase velocity was considered normal when the
values lay between 3 and 51°/s for each response.

At the first evaluation, the patients were stratified into MoA, MA,
and CM and submitted to a neurological examination, followed by
application of the DHI questionnaire. The second evaluation, per-
formed by a neurotologist, was scheduled for the morning period, af-
ter a good night's sleep, in a headache-free period, and it consisted of
clinical evaluation and application of a questionnaire regarding
vestibular symptoms, followed by the ENG tests (each step was
standardized and performed in the same sequence).

According to the abnormalities found in each test and from a
clinical perspective, the ENG test results were classified as normal,
with changes of peripheral etiology, with changes of central etiol-
ogy, or with changes of mixed etiology (central and peripheral).



TABLE 1. Migraine onset and pain scale, vestibular symptoms, and DHI classification among subjects in the CG, MoA group,
MA group, and CM group

CG (n = 30) MoA (n = 30) MA (n = 30) CM (n = 30) p

Migraine
Years since onset of first headache 0 15 ± 8 18 ± 9 18 ± 11 0.675
Headache pain scale (average) 0 7.5 ± 1 7.6 ± 2 8.1 ± 2 0.217

Vestibular symptoms
Classification
Absence of vestibular symptoms 27 (90%) 10 (33.3%) 2 (6.7%) 4 (13.3%) 0.000*
Vertigo 1 (3.3%) 7 (23.3%) 9 (30%) 12 (40%)
Dizziness 1 (3.3%) 9 (30%) 11 (36.7%) 13 (43.3%)
Head-motion vertigo or dizziness 0 4 (13.3%) 6 (20%) 1 (3.3%)
Positional vertigo or dizziness 1 (3.3%) 0 2 (6.7%) 0

DHI
Mild 3 (10.7%) 10 (33.3%) 5 (16.7%) 9 (30%) 0.451
Moderate 0 7 (23.3%) 16 (53.3%) 11 (36.7%)
Severe 0 2 (6.7%) 5 (16.7%) 4 (13.3%)

Table entries are mean ± standard deviation or total (percentage).
*Significant p value.
CG indicates control group; CM, chronic migraine; DHI, Dizziness Handicap Inventory; MA, migraine with aura; MoA, migraine without aura.
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A χ2 test was used to analyze the presence and subtypes of
vestibular symptoms in the sample during and between migraine
attacks. A Fisher's exact test was used to compare the vestibular func-
tion among the groups.
RESULTS

A total of 120 women were included in the study and
equally distributed among the four groups (MoA, MA, CM,
and CG; 30 in each group). The groups did not differ in terms
of age (mean age = 32 years). Regarding the years since the on-
set of the first headache, the history of symptoms in MoA,
MA, and CM did not differ significantly (p = 0.675). On aver-
age, the onset of symptoms occurred 3 years earlier inMA and
CM than inMoA (Table 1).Headache pain severity did not dif-
fer among MoA, MA, and CM, either (p = 0.217) (Table 1).
Regarding the classification of vestibular symptoms, diz-

ziness was the most prevalent in MoA, MA, and CM (30%,
36.7%, and 43.4%, respectively; p < 0.001. The prevalence
of vestibular symptoms was greater in MA and CM
(χ2 = 66.61; p < 0.001). On the other hand, inMoA, the state
of having no vestibular symptoms was more prevalent than
TABLE 2. Migraine symptoms asso

CG (n = 30) MoA (n = 30)

Phonophobia
Never 0 5 (25%)
Occasionally 0 7 (35%)
Always 0 8 (40%)

Photophobia
Never 0 1 (5%)
Occasionally 0 12 (60%)
Always 0 7 (35%)

Headache
Never 3 (100%) 1 (5%)
Occasionally 0 9 (45%)
Always 0 10 (50%)

Table entries are mean ± standard deviation or total (percentage).
*Significant p value.
CG indicates control group; CM, chronic migraine; MA, migraine with aura; M
any symptom (at least 10% higher; p < 0.001) (Table 1). Al-
though the type of dizziness was different, its presence was
not related to headache intensity (p = 0.223).

Analysis of the DHI scores showed that the degree of im-
pact of dizziness did not differ among the groups (p= 0.253)
(Table 1).

The presence of phonophobia and photophobia during
the presence of vestibular symptoms had a greater prevalence
in MA, followed by CM (χ2 = 60.63 and χ2 = 61.87;
p < 0.001) (Table 2). The frequency of these migraine symptoms
during dizziness followed the sameorder: higher inMA, followed
byCMandMoA(Kruskal-Wallis' test: significance level=0.000).
The same pattern emerged when a headache occurred dur-
ing the presence of vestibular symptoms (Table 1).

Concerning the ENG tests, calibration was regular in all
evaluations; there were no differences in the presence of
spontaneous (eyes open p = 0.795; eyes closed p = 0.478)
and gaze nystagmus (p = 0.516). Although the patients
were all young, only the smooth pursuit tests type I were
considered normal, whereas types II and III were considered
abnormal: MoA and MA presented more abnormal tests
(53% and 70%, respectively) than CG (33%) and CM (47%;
ciated with vestibular symptoms

MA (n = 30) CM (n = 30) p

3 (10.7%) 5 (19.2%) 0.000*
11 (39.3%) 12 (46.1%)
14 (50%) 9 (34.6%)

2 (7.1%) 4 (15.4%) 0.000*
9 (32.1%) 9 (34.6%)
17 (60.7%) 13 (50%)

0 0 0.000*
15 (53.6%) 15 (57.7%)
13 (46.4%) 11 (42.3%)

oA, migraine without aura.

Otology & Neurotology, Vol. 43, No. 10, 2022



TABLE 3. Electronystagmography test results in CG, MoA, MA, and CM

CG (n = 30) MoA (n = 30) MA (n = 30) CM (n = 30) p

Calibration test
Normal 30 (100%) 30 (100%) 30 (100%) 30 (100%)
Abnormal 0 0 0 0

Spontaneus nystagmus with eyes open
Presence 1 (3.33%) 1 (3.33%) 0 1 (3.33%) 0.79504
Absence 29 (86.67%) 29 (86.67%) 30 (100%) 29 (86.67%)

Spontaneus nystagmus with eyes closed
Presence 4 (13.33%) 4 (13.33%) 8 (26.67%) 5 (16.67%) 0.47855
Absence 26 (86.67%) 26 (86.67%) 22 (73.33%) 25 (83.33%)

Gaze nystagmus
Presence 1 (3.33%) 4 (13.33%) 2 (6.67%) 2 (6.67%) 0.51592
Absence 29 (86.67%) 26 (86.67%) 28 (93.33%) 28 (93.33%)

Smooth pursuit
Normal (type I) 20 (73.33%) 14 (46.67%) 9 (30%) 16 (53.33%) 0.0390*
Abnormal (type II or III) 10 (33.33%) 16 (53.33%) 21 (70%) 14 (46.67%)

Optokinetic test
Symmetrical gain 22 (73.33%) 24 (80%) 23 (76.67%) 27 (90%) 0.4047
Asymmetrical gain 8 (26.67%) 6 (20%) 7 (23.33%) 3 (10%)

Rotatory chair test
Symmetrical response 27 (90%) 30 (100%) 29 (86.67%) 28 (93.33%) 0.3196
Asymmetrical response 3 (10%) 0 1 (3.33%) 2 (6.67%)

Caloric test
Normal function 28 (93.33%) 25 (83.33%) 28 (93.33%) 24 (80%) 0.2741
Vestibular weakness 2 (6.67%) 5 (16.67%) 2 (6.67%) 6 (20%)

Electronystagmography results
Normal 25 (83.33%) 12 (40%) 3 (10%) 8 (26.67%) 0.0000*
Peripheral etiology 1 (3.33%) 9 (30%) 7 (23.33%) 8 (26.67%)
Central etiology 2 (6.67%) 2 (6.67%) 5 (16.67%) 3 (10%)
Mixed etiology 2 (6.67%) 7 (23.33%) 15 (50%) 11 (36.67%)

Table entries are total (percentage). Asterisk denotes a significant p value.
CG indicates control group; CM, chronic migraine; MA, migraine with aura; MoA, migraine without aura.
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p = 0.039). At first sight, the optokinetic, rotatory chair, and ca-
loric tests showed no differences among the groups (Table 3).
After the ENG tests were classified, CG and MoA had

greater prevalence of normal tests (χ2 = 40.96; p < 0.001).
MA and CM had higher prevalence of abnormal tests, with
a predominance of mixed etiology (central and peripheral)
(χ2 = 40.96; p < 0.001). When only abnormal tests in MoA
were considered, alterations with peripheral etiology had a
greater prevalence than alterations with central or mixed etiol-
ogy (χ2 = 40.96; p < 0.001) (Table 3).
After a close look at each test performed during electro-

nystagmography, we tried to identify whether any of the de-
tected abnormalities modified the presence of vestibular
symptoms. Considering only optokinetic tests with asymmet-
ric gain, MoA, MA, and CM presented more tests with re-
duced gain (unilateral for MoA and MA and bilateral for
CM) and higher incidence of vestibular symptoms; CG did
not report dizziness (p < 0.05) (Table 4).
Besides, there were no differences in the number of asym-

metric tests in rotatory chair tests among the groups, but there
were differences in the variability of responses: MC (me-
TABLE 4. Presence of vestibular symptoms in asymmetric

Optokinetic with Asymmetric Gain CG (n = 8) MoA (n

Vestibular symptoms
Absence of vestibular symptoms 8 (100%) 2 (33.3
Presence of vestibular symptoms 0 4 (66.7

Table entries are total (percentage).
CG indicates control group; CM, chronic migraine; MA, migraine with aura; M

Otology & Neurotology, Vol. 43, No. 10, 2022
dian = 13.5) and MA (median = 8.5) had higher measures
than CG (median = 6.5) and MoA (median = 7; p = 0.019)
(Fig. 1). There were no differences in the rotatory chair test
responses with eyes open and closed (p = 0.669).

As for CP, there were no differences in caloric responses.
In CG, MoA, MA, and CM, 36.7%, 30%, 30%, and 33.3%
had asymmetric tests, respectively (p = 0.936). DP did not
show differences among the groups, either: in CG, MoA,
MA, and CM, 36.7%, 56.7%, 56.7% and 53.3% had abnor-
mal results, respectively (p = 0.347).

DISCUSSION

Our results showed that MoA and MA presented more
vestibular symptoms, mainly dizziness. Regarding migraine
symptoms during vestibular symptoms, the presence of aura
increased the co-occurrence of photophobia or phonophobia
and vestibular attacks. MoA and MA presented more abnor-
mal smooth pursuit tests (intensified in the presence of aura).
The groups differed in terms of the distribution of symmetric
measures at the rotatory chair test, with higher values in CM,
optokinetics for CG, MoA, MA, and CM among groups

= 6) MA (n = 7) CM (n = 3) p

%) 1 (14.3%) 0 0.017*
%) 6 (85.7%) 3 (100%)

oA, migraine without aura.



FIG. 1. Distribution of symmetry measures in rotatory chair test.
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but not in terms of the caloric test responses.When optokinetic
tests are asymmetric, there seems to be a tendency for develop-
ing vestibular symptoms. The tests showed that the vestibular
function had more abnormalities in MA and CM, and these
changes presented mixed etiology, peripheral and central.
Our findings support the hypothesis thatmigraine influences

vestibular symptoms, which had a greater prevalence in MA
and CM. Some studies have found a prevalence of vestibular
symptoms ranging between 12% and 52%, with higher rates
in the presence of aura (28,29). We found a greater prevalence
of vestibular symptoms in migraine patients (66.6–93.3%) and
a higher prevalence of spontaneous dizziness compared to
spontaneous vertigo or triggered symptoms.
Previous studies have reported migraine symptoms asso-

ciated with vestibular symptoms (15,30), but this relation-
ship was demonstrated in patients who fulfilled vestibular
migraine criteria (18). Other studies have suggested that
migraine patients are more sensitive to light and sound even
when they are headache-free (30). We assessed the presence
of photophobia and phonophobia during vestibular symptoms
in MoA,MA, and CM. Our results highlighted the close rela-
tionship between migraine and vestibular symptoms, with a
greater prevalence ofmigraine and such symptoms happening
together. The presence of headache during vestibular symp-
toms confirms this relationship and corroborates the hy-
pothesis that inner ear structures are involved in the path-
ophysiological mechanisms of migraine, by facilitating
central sensitization (31).
Experts recognize that the vestibular migraine (MV) clas-

sification leaves out many subtypes of the pathology, which
avoids duplicate diagnoses (32). However, as already dem-
onstrated, there is an overlap of several migraine and MV
symptoms, not to mention that migraineurs can present dif-
ferent audiovestibular symptoms, making diagnosis difficult
(17,32). In addition, patients with vertigo commonly have diffi-
culty expressing themselves accurately, often not knowing how
to differentiate between dizziness or imbalance and vertigo,
which increases the likelihood of overlap or underdiagnosis (10).
To the best of our knowledge, this is the first study that has
evaluated the vestibular function and symptoms in migraine
subtypes and compared results between migraine groups
and a control group. The electronystagmography findings
in migraine patients are an exciting aspect of our study. Our
data revealed that changes in the vestibular function were
more prevalent in migraine patients (60–90%) and evenmore
remarkable in MA and CM. In addition, vestibular function
evaluation showed that MoA had higher prevalence of pe-
ripheral etiology changes, whereas MA and CM had higher
prevalence of mixed changes (central and peripheral).

These changes in the ENG tests represented the sum of
changes found in each test. In the optokinetic test, we found
higher prevalence of vestibular symptoms in asymmetric
tests, an evidence of this relationship’s central component.
The rotatory chair test and smooth pursuit results underscored
this mixed etiology, mainly in MA, which had higher preva-
lence of pursuit types II or III and more variable asymmetry
at the rotatory chair test. In each assessment, we found
changes in tests that indicated central etiology and changes
in tests that indicated peripheral etiology. For example, the
oculomotor assessment was critical for indicating changes
of central origin, along with changes of semicircular canal
origin (peripheral) in the rotatory chair test and caloric
tests. This confluence of changes within the same ENG
test, indicatingmixed changes, showed howmigraine influ-
ences the vestibular system.

MoA,MA, CM, and CG did not differ in terms of caloric
test: there were no statistical differences concerning vestib-
ular weakness, CP, or DP. These data agreed with data reported
in previous studies (33,34). Here, we assessed migraine sub-
types. Compared to other studies, our results suggested no
exclusive peripheral vestibular disorder.

The etiology of vestibular symptoms inmigraine patients
has been demonstrated in patients that fulfill the vestibular
migraine criteria, indicating mixed or peripheral etiology
(35,36). On the other hand, studies comparing migraineurs
with or without vertigo have found abnormalities in the ENG
Otology & Neurotology, Vol. 43, No. 10, 2022
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tests and vestibular-ocular reflex in both groups (37,38), but
they have not shown differences among groups for the per-
formed tests. The changes detected in these studies suggested
that migraine acts on the vestibular system through different
mechanisms and can trigger symptoms (38,39). Although our
study stratified the groups in different ways (dividing the mi-
graine subtypes to avoid overlapping diagnoses), our findings
suggested the same: our ENG test results showed that migraine
affects the vestibular pathways through different mechanisms,
leading to tests with mixed etiological findings. These findings
added to the variations we found in vestibular symptoms in the
migraine subtypes and showed that the presence of aura and
migraine chronicity intensified the influence of this pathology
on the vestibular pathways.
There have been study findings supporting that migraine

patients are more likely to present vestibular symptoms caused
by stimuli than nonmigraineurs (40). These changes with
mixed etiology highlight that migraine affects the vestibu-
lar system through different pathways, and that the presence
of aura or chronic migraine intensifies these effects. Also,
the present study supports the recommendation for finding a
better instrument tomeasure vestibular symptoms inmigraine
patients given that DHI fails to quantify the impact of these
symptoms (32). This implies the importance of clinically eval-
uating migraine patients: physicians should ask these patients
not only regarding pain complaints but also regarding associ-
ated symptoms, such as dizziness, because migraine symp-
toms in patients with dizziness must be investigated.
With respect to the limitations of this study, we performed

the ENG tests to evaluate the vestibular function, so evaluation
involved oculomotor and lateral semicircular canal function
assessment.More studies are needed to evaluate the vestibular
function through other tests, in a less selective population. An-
other limitation regarding the ENG tests is that the caloric test
stimulates the vestibular-ocular reflex in a lower frequency
than the physiological frequency. The ENG test with caloric
stimulation is widely used in clinical practice and the litera-
ture. Despite its limitations, it provides essential information
for academic purposes and is highly applicable. A further lim-
itation is that, because of our case-control designwith no inter-
ventions, we can make no statement regarding causality. Nev-
ertheless, the present study contributes to better understanding
of the relationship betweenmigraine and vestibular symptoms
and of how it affects the balance system or postural control.
CONCLUSION

Our findings suggested that vertigo and dizziness progres-
sionwithmigraine chronicity and presence of aura is possible.
Analysis of the optokinetic and rotational tests showed mixed
vestibular impairment (central and peripheral). Although the
response to the caloric test did not show any differences among
the groups, its abnormalities overlapped with other ENG
tests, highlighting that migraine can affect the vestibular
system through different pathways.
The mechanisms behind functional vestibular changes in

migraine remain unclear. However, mixed etiology in the
ENG tests strengthens the influence of migraine on the ves-
Otology & Neurotology, Vol. 43, No. 10, 2022
tibular system and the need for an early and multidisciplin-
ary clinical approach for migraine patients.
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